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(57) Abstract: Hie invention relates to a method and device forihe gontinuotts dcieilfunaUi 
an intenial cumbustjon engine. The inventive mediod consists in* placing a determii 
Ihc lid^ricatit^ oH of which the consumption is U> be measured; and measuring the 
gases Released from the engine (2), said measurement being taken downstieam of the 
of radioactive tF&cer($) of the lubricating oil present in the gases n^leased tiom the 
brought into contact with a trap (7) which can i^ysically trap Oy; radioactive tr«rer 4,™, 
using a detector (10) which is sensitive to radiation emitted by the trapped radioacti\ji tj 
detector (10) arc sent to a pffogramined computer which can convert said mcasuiemcl A 
the engine. 

I 



Lini 1 
\ i: Liani 
-ctgii 



ion of the lubricating oil consucnption of 
quantity of at least one radioactive tracer in 
tity of radioactive tracei(s) present in the 
inC, According to the invention, the qaandty 
ine (2) is measured as follows; the gases are 
les, the radiation from a» tiap is tncasured 
tracer(s) and the measurements taken by the 
into the Ittbricotiiig cnl consumption rate of 

[Siiue Slit ta page suivaraej 



BEST AVAILABLE COPY 



WK)4/023084 Al liillMBWlllBI#iiiMiBitMliiil 



ill 



SK, SL, TJ, TM, TN, TR, TT. UA, UG, US, tJZ. VC 
VN, mZA,ZM;2W. 

(84) tiat» d^Dds (r^ghfvil) i b«vet ARTPO (GH, GM, KE, 
LS. MW, MZ. sp. SL, SZ. TZ. UG. ZM, ZW). brevet 
eurasien (AM, AZ, BY, KG. K2, MD, RU, TJ, TM). brevet 
curopccn (AT.BE, BG, CH, CY, CZ. DE, DK, EE, ES. H, 
PR, GB, GR. HU, IE, n. LU, MC NL, PT, RO, SE, SI, SK. 
TR). brevet OAPI (BF, BJ, CF, CG, CL CM, GA» GN, GQ, 
GW, ML, MR. NE, SN. m TO), 

Decrlaratlon en vcrtu dc la r^gte 4^)7 : 

relative d, la qualiiA d'utvemtntr (regUt 4,17 Av)) pour US 
seidement 



PobBee 
avec 



avec rapport 



rech&rche iniemftiianale 
expinfion du dilmpr^u pemrla mod^icatUfn djss 
sera repMUe si des madificatimv sont rs- . 



puts 



En ce qui concent 
iicms, s€ rcfertr 
abreviadons** figu4[, vit 
la Gateue du PCI 



(57) Abr^ge ; Dans ce prooddfc on nuuique rhuik lubrifiante dont on desire ..„ 

d'au means un tr^ceur radioactif; on mesura en ava] dy moteor (2), dans )c$ gaz issus 
prfisente; Selon Tinvention. la mesore dans les ga?. )$sus du moteur (2) de la quantitc 
lubrifiante comprend: ]a mise cn contact dc ccs gaz avec un piege (7) apte d releii. 
radioactifiCs); la mesme, a Vajdc d'un detecteor (10) senfrfblc a un layonnement «ims 
pic^c (7), de ce rayonnement en |»n>venaiicc du picge; et la transmksion dcs mesines 
programme apte a conveitB-ces mesnres en le tanx de GonsomoiatkHi du moteur en 



Us cades d deux Utires a autres abrevia- 
'Nafes explicaxives telaiives awe codes ei 
au d^mt de dtaque numim otdbtaire de 



la :onsommatkn] avec unc quantity d^ennin^c 
, la qtiantitc dc traccats) rBd}oactif(8) 
de(s) tiaoeuKs) r«dioactif(8) de rhnile 
les paiticuies de(s) tracear(s) 
)c(s) tiaceoi^s) rBdioactif(s) letena par ]e 
lie d^tectcur ( 1 0) a on oidinateur 
butdc Jabrifiante. 
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Method and device for the cont±nuoa4 
the iiibricatii&g oUL ocnuramptioii 
oaaitmstLoa engine. 



radi<; t 



consul! 1 3tion 



5 The present invention relates 

device for the continuous 
lubricating oil consuinption of an 
engine. This method uses a 
incorporated into the oil and the 

10 measured in the exhaust gases is px 
engine oil consumption 

The -importance of 
lubricating oil consumption of 
known, both for automobile 

15 lubricating oil and/or additive proc^ 
prevent premature wear of the parts 
make the latter operate under the 
conditions- 

To date, various methods have 

20 measuring the lubricating oil 

combustion engines, but all of them 
of being discontinuous. 

They furthermore have varU 
depending on their nature, for 

25 requiring a very large measuring 

of using a radioactive bromine trac 
unreliable results due to damage by 
in the case of using sulfur or zinc 
having to carry out the measurement 

30 fitted with special safety equipment 
as the tracer. 

Because of these drawbacks, 
been suggested to label the oils 
tracer and to measure the quant it 

35 present in the exhaust gases, by 

an aqueous solution of nitric acid 
(see "A Method of Measuring Oi 
Labelling with Radioactive Bromine** 



deter : dnation 



i; 



to a method and a 
of the 
ternal cc^nbustion 
racer which is 
Quantity of which 
>portional to the 



precisf|ly knowing the 
engines is 
and for 
jcers, whether to 
the engine or to 
best lubrication 



veliicle 



manuf I ■ cturers 



oi; 



^^^^^2003/002 657^ ^ _ 

^ 10/526973 

determinatioxi of 
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been proposed for 
of internal 
have the drawback 



inst: "ument 



it)us disadvantages 
example that of 
in the case 
r, of leading to 
the tracer itself 
t[|:acers, or even of 
in a laboratory 
f tritium is used 



t has accordingly 
.th a radioactive 
of this tracer 
bubftling them through 
iVid silver nitrate 
Consumption by 
H. Zellbeck, M. 
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meth< ds 
rem >ving 



tak 



Bexgmann^ J. R5thig^ J. Seibold 
Tribotest Journal 6-3, March 2000) . 

"It has also been proposed 
bromine -based radioactive tracer ir 
5 example 1,2-dibromooctadecaner and to 
of this compound in the exhaust gases 
solution, for example sodium hydroxic a 
471 696) - 

The drawback of these 

10 involve operations of fitting and 
device, and that the measurements 
a fairly long time. 

A need is therefore felt in 
a method and a device which 

15 measurement of the lubricating oil 
internal combustion engine, without 
remove special devices^ which can be 
with the aid of simple, tried and 
and which in no way affect the proper : 

20 question- 
In its principle, for 
invention consists in using the 
lubricating oil of a radioactive 
into it, in order to measure the 

25 combustion gases downstream of the ei 
of a probe sensitive to ionizing 
deducing therefrom the lubricating 
the engine. 

The invention therefore 

30 method for continuous determination 
oil consumption of an internal 
which : 

- the lubricating oil whose 
be measured Is labeled with a 

35 least one radioactive tracer; 

- downstream of the engine, 
radioactive tracer (s) present in 
from the latter is measured; 
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and A. Zeuner, 

to incorporate a 
lo the oil, for 
measure the level 
by using a basic 
(US Patent No 3 



determi led 



is that they 
the analysis 
are spread over 



' he art to provide 
allow continuous 
:onsumption by an 
having to fit or 
Lmplemented easily 
ested instruments 
ies of the oil in 

tlits purpose,^ the 
presence in the 
tilacer incorporated 
radioactivity of the 
gine with the aid 
adiation, and in 
<Bl1 consumption of 

fir4|tly relates to a 
f the lubricating 
engine, in 



coini: astion 



consumption is to 
quantity of at 



the quantity of 
gases emerging 
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emergi tg 



dete( tor 



- - and the lubricating oil 
engine is deduced therefrom; 

this method being one wherei 
of the quantity of radioactive 
5 tracer (s) present in the gases 
comprises : 

- bringing these gases in 
which can physically retain the 
particles; 

10 - with the aid of a 

radiation emitted by the radioactive 
by the trap, measuring this radiaticjji 
trap; 

- and transmitting the 
15 this detector to a programmed 

convert these measurements into th( 
consumption . rate of the engine 

The nature of the radioactive 
selected so that its radiation can 

20 vary widely and it is selected from 
which are activatable and/or 
intrinsically radioactive. 

It will be noted that the 
radioactive tracer contained in th* 

25 will depend in particular on the 

{activity, radiation type and energy 
of the detector with respect to the 
of the detector and of the trap, 
which there may be. 

30 Depending on the situation, 

activated either before their 
engine oil or' when they are inside 
activation is performed using neut 
carried out with a neutron source, 

35 using a proton beam by means of a pai 
under suitable conditions known to 
in the art. 

One of the possible options 
is to incorporate the species Ei 
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c )nsumptipn of the 



ccthtact with a trap 
idioactive tracer 



speci s 



1 the measurement 
lubricating oil 
from the engine 



sensitive to 
racer { s ) retained 
coming from the 

measurements taken by 
ccfpputer which can 
lubricating oil 



tracer, which is 
be measured, may 
among species Ei 
Eii which are 



re uired 



quantity of 
lubricating oil 
re of the tracer 
the positioning 
rap, the geometry 
ind any shielding 



1 he 



species Ei are 
ion into the 
5 engine oil. This 
by irradiation 
it is performed 
:icle accelerator, 
1 he person skilled 



incor >orat 



til 5 



r< as 



c r 



or the activation 
into a suitable 



wo 
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1 he 



mentic led 



cal xvm 



proi 3rt 



quantity of a carrier (for exart^l 
diluents such as a diluting oil) 
mixture which is obtained to 
activation^ and finally adding it to 
5 These species Ei suitable 

include the following t elements, in 
bromine^ sodium, molybdenum, phc 
copper, calcium and magnesium, and c 
these elements. 

10 Examples which may be 

of species Ei that may be used arc 
lubricant -additive families; zinc 
calcium sulfonates, magnesium su 
phenates, magnesiijm phenates, 

15 magnesium salicylates, etc. 

It is also possible to use 
which do not affect the working 
and whose quantity collected at the 
remains correlated with the engine oi 

20 Examples which may be mention)^ 

Eii are the isotopes of halogens sue 
bromine-82, technetium 
68, germanium-69 and cobalt-56. 

As in the case of the 

25 radioactive elements may be used on 
form of coxt^ounds containing said 
may optionally be incorporated int ► 
example solvents and/ox diluents, s 
oil) . For example, technetium 99-m be 

30 the oil in the form of an aqueous 
pertechnate NaTcO^. 

It is also possible to us< 
packaged in the form of particles whi 
dimensions and are isolated from 

35 carbon; in this context, the product 
brand TechnSgaz gas may be mentionec 
conventionally used for the clinical 
ventilation) , 



solvents and/or 
tlifen subjecting the 
the appropriate 

engine oil. 
or being labeled 
particular: zinc, 
sphorus, sulfur, 
dnpounds con^rising 



stront urn 



spec les 



t led 
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for compounds 
the conventional 
dithiophosphate, 
fonates, calcium 
salicylates. 



other species Ei 
ies of the oil 
txhaust gas outlet 
consumption. 

for the species 
as, for example, 
L-85, germanium- 



Ei, naturally 
ir own or in the 
^|Lements, and they 
a carrier (for 
ch as a diluting 
incorporated into 
olution of sodium 

technetium 99-m 
rh have nanometric 
lie atmosphere by 
marketed under the 
(this product is 
study of lung 
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boil: ig 



conveni ional 



1 he 



elem€ it 



h ilf- 



Regarding the: use of 
genaanium-69y at least one 
containing at least one of these two 
be added to the oil. Since the alky 
5 these tetraalkyl germanes is propc 
boiling point, it is advantageous to 
tetraalkyl germanes whose 
representative of the distillation 
lubricant in question. For example, 

10 tetraheptyl germane and tetraoct;yi 
comparable boiling points to a 

- In order to sinqplify the e 

radioactive tracers retained by 
preferable to use radioactive 

15 half -life such as bromine 82, 
germanium-69 etc. Technetium 9S-m 
preferred because of its very short 
and the very rapid disappearance of 
at the end of about 3 days. 

20 The type of the trap ca; 

retaining the radiotracer of the It 
vary. In general, the trap inc 
filtration element consisting of a 
with a poxous structure, fixed in 

25 is connected to the exhaust gas 
medium, or the filtering elements 
canning of the filter, may consist 
elements- The exhaust gases pass 
medium between an inlet end and an 

30 filter^ which makes it possible to re 
of radioactive lubricant tracer (s) 
exhaust gases^ 

In the scope of the 
advantageous .to employ the 

35 automobile manufacturers use in orde 
organic compounds and carbon 
gases - 

It will be noted that 
radioactive tracer (s) retained 



ermanium-68 and 
germane 
Isotopes may also 
chain length of 
:tional to their 
use a mixture of 
points are 
fraction of the 
t^trahexyl germane, 
germane have 
engine oil. 
imi nation of the 
trap, it is 
s with a short 
technetium 99-m, 
is particularly 
-life (6 hours) 
ts radioactivity. 



^pal 1 



inven :ion 
partic Le 



cont iined 



2003/002657 



e of physically 
^ricating oil may 
s at least one 
filtering medium 
canning which 
The filtering 
in the metal 
of porous ceramic 
the filtering 
outlet end of the 
Lain the particles 
contained in the 



:luc s 



mi tal 
11 le. 
arz inged 



thr ►ugh 



f it will be 
filters which 
to eliminate the 
in exhaust 



he detector for 
the trap may 



i 
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car j_ex 



presi Qce 



th( n 



advantageously be arranged in immed 
the latter, which si-gnif icantly 
measurements . 

This detector is a probe 
5 ionizing radiation (beta, X or gamm^ 
either be of the liquid ox solid 
[sodium iodide crystal Nal(Tl), BGO 
semiconductor type {germanium crystal 
These types of detectors 

10 according to the invention to be 
and the data acquisition, can be 
short time of the order of one second 
It will furthermore be noted 
can simultaneously detect the 

15 labeled oil tracers and their respec 
the exhaust gases. 

The detected signals are 
series of means for calculating th 
consumption of the engine; these 

20 particular, a means for processing 
(for example, amplifier, filter 
converter ADC) , a jneans ±or ana 
amplitudes (for example, multichanne 
means for storing and processing the 

25 example, PC computer) . 

The invention also relates tc 
continuous determination of the 
consumption of an internal 
device comprising: 

30 - a means for Incorporat 

quantity of at least one radioactiv i 
lubricating oil; 

- means for measuring downstr 
in the combustibn gases emerging 

35 quantity of the radioactive tracer 
therein; 

- and means for deducing tt 
consumption of the engine trnm this 

this device being one which 



or detection of 
rays ) which may 
scintillator type 
cgrystal] or of the 
CZT crystal]-, 
llow the method 
continuously, 
in a very 



pe: formed 



that the detector 
of different 
ive quantities in 



th I 



combusl Lon 



frc n 



PC 
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ate proximity to 
facilitates the 



processed by a 
lubricating oil 
m^ans comprise, in 
detected signals 
analog/ digital 
yzing the pulse 
analyzer) and a 
icquired data (for 

a device for the 
lubricating oil 
engine, this 



ng a determined 
tracer into the 



iam of the engine^ 
the latter^ the 
which is present 



lubricating oil 
jadasurement; 



C( mprxses: 



10 



15 



20 



25 



35 
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(i) downstream xOf the engine, [a trap with which 
the corabustion gases emerging from tie engine come in 
contact and which can physically retain the radioactive 
tracer particles present in these gases 3; 

(ii) in proximity to this: trap and at a 
distance therefrom allowing radiatic i emitted by the 
radioactive tracer particles retaineci by this trap to 
be measured, a detector sensitive to tiis radiation; 

(iii) functionally linked tci the detector, a 
programmed computer which can calculaLe the lubricating 
oil or additive consumption of the eiigine on the basis 
of the - information recorded by the deliector. 

The trap capable of rei Gaining of the 
radioactive tracer particles of the Jjabeled oil may be 

of the engine 
combustion gases, 
he combustion gas 



discharged to the 
is not itself a 



placed at any position downstreaii 
allowing it to be in contact with the 
For instance, it may be located on 

exhaust line of the engine or on a br[^nch line intended 
for this purpose • 

Before the exhaust gases are 
atmosphere, if the particle trap 

particle filter^ such a filter will rifecessarily need to 
be provided on the exhaust line djjwnstream of this 
trap. 

The appended drawings illustr[jite the embodiment 
of the invention. In these rirawings: 

Figure 1 is. a schematic vie^ 
method of the invention; 

Figures 2 to 4 are diagB-ams relating to 
30 exemplary embodiments which will be di^scribed below* 



Reference will first be made 



Branching off fxom the lubrii rating oil circuit 



1 of the internal combustion engini 

provided for, introducing a predetez joined quantity of 
the same lubricating oil, supplemenLed with at least 
one radioactive tracer for mef|siaring 
consumption of the engine. 

The combustion products of 
discharged through the line 4 to a 



illustrating the 



o Figure !• 



2, 



line 3 is 



the 



oil 



the engine 2 axe 
trap 1, which can 
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:he radiochemical 



physically retain the particles of 

tracer or radioactived additive presefjit in the exhaust 
gases • 

Before being discharged to tHb outside through 
the line 8, these gases pass throigh the filter 9 
intended to retain the last radioactijfe particles which 
are present. 

In immediate proximity to tJhi 
10 for detection of ionizing radicition is provided 
which makes it possible to continui | usly measure the 
quantity, present in the trap Ir o| 
incorporated into the lubricating oil 
labeled by activation of additives 
oil- 

It will be noted that thd 
and/or proton beam activation of the 



way affects the quality of the lubriciiting oil, because 



thermal neutrons are particles with a 



As explained above, it is piisferable to use a 



do not imply any 
of the invention 



radioactive compound with a short 
radiotracer of the lubricating oi^, 
technetium 99m. 

The following examples , whicH 
limitation, illustrate the embodiment 
and its advantages. 

Examples 

These examples are intended to illustrate 
measurement of the consumption by i 
engine of a lubricating oil labeled 



trap If a probe 



. the radiotracer 
or the el^ent(s) 
i contained in this 

thermal neutron 
species Ei in no 



very low energy* 



half -life as the 
in particular 



radioactive tracer, which is trappijd by a particle 
filter placed on the exhaust circuit f the engine. 

The four-stroke engine used :[ or Examples 1 and 
2 is a 600 cm^ HONDA motorcycle eng|.ne, known by the 
commercial name HORNET . 

The engine used in Example 3 
diesel engine fitted to a Renault Lag 

The four-stroke engine oil liked in Examples 1 
and 3 is a motorcycle oil marketed uriler the brand ELF, 
type 4 DXRatio. The oil used in | Example 3 is an 



four-^stroke heat 
tfith the aid of a 



is a 2.2 1 turbo- 
na vehicle. 
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65r 



convei ti 



tr ide. 



automobile engine oil > marketed unde : 
Prestigrade 15W40. 

The following two tracers were 

- the isotope ^*"Tc, availabl 
5 sodium pertechnate NaTc04 in aqueous s« 

- and the radioactive isotope 
irradiation of a known additive 
a lubricating oil, namely a 
dithiophosphate (denoted DTPZn) 

10 quantity of zinc (more than 10% by 
subjected to irradiation for several 
neutron flux from a nuclear reactor, 
the stable ^^2n into radioactive ^^Zn, 
The radioactive particle 

15 particle filter available in the 

Peugeot vehicles fitted with the 2,2 J 

The system for detecting 
particles retained by the trap is a 
detector measuring 3*3 inches 

20 photomultiplier tube, the other 
measurement system being a 
preamplifier of the Canberra brand, a 
amplifier (Canberra a model 80 
(Canberra) , a model SlOO multichanne 

25 The software employed during these 
2000" (Canberra) for the gamma 
(Multi Channel Scaling) analysis 
marketed by Atlantic Nuclear Services 

Example 1 

30 This example relates to 

consumption by using ^^"Tc as a tracer 

The aqueous solution of 
miscible in a small quantity (2 
depending on . the type of oil ) wit i 
35 engine oil. 

The starting material is an s 
NaTcOfl having a specific activit 
(megabecquerels per milliliter) . 
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the ELF brand 



used: 

in the form of 
lution, 
Zn, obtained by 
ionally used for 
secondary zinc 
a large 
reight), which is 
ours under a high 
so as to convert 



cox tainlng 



wii h 



mod€ 1 



sod: um 



1 rap used is a 
installed on 
iter HDI engine, 
the radioactive 
standard Nal(Tl) 
an integrated 
elements of the 
2007P charge 
2020 spectroscopy 
7 ADC converter 
card (Canberra) • 
:rials are "G^nie 
and the MCS 
4bftware "IDSWear** 
(ANS) , Canada. 



spectr anetry 



IT ^asuring the oil 



pertechnate is 
o 3% by weight, 
the four-stroke 

jueous solution of 
of 500 MBq/ml 



wo 
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dete ted 



2*2 ml of this solution are 
with 3 liters of four-stroke engine 
obtain a specific activity of 370 MBq/ 

The oil labeled in this way i 
5 the oilpan of the engine (uncontamin< 
with unlabeled gasoline) , the engin s 
operated at different speeds. 

Figure 2 is a diagram i 
o£ gamma rays detected per second 
10 filter as a function of time, at 
speeds • 

-The increase in activity 

of time and the different engine 
6000 rpm) corresponds to the oil 

15 This consumption is low wi 

engine and is very difficult to as.se 
measuring methods, while the method 
invention is entirely suitable for 
Furthermore, the method allows the 

20 be monitored continuously^ 

It can be seen in Figure 2 
the curve which reflects the oil 
with the speed, according to a 
relation in this range of speeds, 

25 slope is as follows as a function of 



taken and mixed 
oil, in order to 



introduced into 
ted engine fueled 
is started and 

llust||:ating the number 
at the particle 
different engine 



spee is 



consii aaption , 



:h this type of 
s by conventional 
according to the 
uch measurements * 
<6|il consultation to 



hat the slope of 
increases 
ially linear 
Ipecif ical 1 y , thi s 
Jhe engine speed: 



con; sumption 



sul; stant j 
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as a function 
(2000, 4000 and 
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rpw Slope (counts/s) 

2000 1-10 
4000 2.67 
6000 4.10 
Taking the detection 
efficiency of the counting system intc 
possible to estimate the consumption^ 
right-hand column for each speed of 
Example 2 

This exaixqple relates to the 



labeled with ^^Zn, 
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Consumption 
10.7 ml/h , 
25.9 ml/h 
39,9 ml/h 
gedjmetry and the 
account makes it 
indicated in the 
tht engine - 



c onsumption of oil 



DITZn 



act Lvity 



sumf t 



Starting with a sample of 

10 neutron irradiation, the specific 

95 kBq/ml, 30 ml are taken and mixed 
four-stroke engine oil in order to 
activity of 950 kBq/1. 

The oil labeled in this way 

15 the oilpan of the engine. Given 
activity of the tracer which ii 
configuration of the engine was modified 
so as to obtain a high oil cons 
liter per hour at 6000 rpm. 

20 The uncontaminated engine 

unactivated gasoline, is started an: 
stabilized speed of 6000 rpm. 

In view of the long half- 
days) , a single series of measuremenUs 

25 in this trial in order to avoid oveif 
measuring equipment as a whole (test 
filter) , the aim being simply to 
according to- the invention on an 
consumption is much higher than 

30 furthenaore with an- isotope other thai 
Figure 3 is a diagram illus 
of gamma rays detected per second 
filter as a function of time at 6000 
It can be seen that the s 

35 about 0-73 count/s- Taking into 



activated by 
of which is 
with 3 liters of 
>btain a specific 



XI I 



jlOJlB 



I s introduced into 
Che low specific 
available, the 
for this trial 
Ion, close to 1 



fuelled with 
operated at the 

Jlife of ^^Zn (244 
was carried out 
contaminating the 
:)ench and particle 
test the method 
engine whose oil 
Example 1, and 

rating the number 
at the particle 
pm. 

of the curve is 
the detection 



acc: unt 
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demon ^trate 



geometry and the efficiency of the 
the radiation emitted by ^^Zn (this 
higher energy than ^^Tc) makes it po 
the consumption of the engine at 0.87 
5 Examples 1 and 2 thus 

between the running speeds of the 
in activity of the particle fi 
consistent with the oil consumptio: 
under these conditions . 
10 The use of an isotope does 

measurements, and similar behaviors 
two different isotopes. 
Example 3 

This example relates to the 

15 labeled with ^^Zn. 

Starting with a sample of 
neutron irradiation^ the specific ad 
95 kBq/ml, 50 liters of oil having a 
of 21.2 kBq/1 are prepared, 

20 The oil labeled in this way 

the oilpan of the engine. The vehicl|e 
rolling rig^ executes pre-programmed 
selected so as to promote the oil 
engine . 

25 The engine used is uncont 

with unactivated gasoline. Six drain 
after 10^000 km^ and one drain was 
20,000 km- At each drain, the oil 
engine is calculated by taking the 

30 the initial mass of oil and the 

collected by weighing^ to which is 
any oil top-Aips carried out betweej 
increase in the Zn-65 activity of 
between each drain is also measured 

35 Figure 4 shows the correlation 

consumption of the engine at each 
weighing, and the increase in activity 
filter. 



counting system for 
has a much 
sible to estimate 
liter per hour. 

a relation 
and the rise 
Lter, which are 
to be expected 



t;ami n< 
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not perturb the 
are observed with 



onsiamption of oil 

PFPZn activated by 
ivity of which is 
specific activity 

s introduced into 
installed on a 
cycles of 471 km 
dbnsumptidn by the 



ated and fuelled 
were carried out 
carried out after 
< onsumption of the 
iif f erence between 
mass of oil, 
idded the mass of 
each drain. The 
particle filter 



drc Lned 



tl e 



between the oil 
1, calculated by 
at the particle 
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parti cle 



. ^his example therefore 3how^ 
the accumulation of used 
activated DTPZn, at the 
representative of the oil consumption 

Since it is possible to measul|e 
the particle filter continuously^ it 
to continuously measure the oil 
engine by using this device and this 
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that monitoring 
%n the form of 
filter is 
:>£ the engine « 

the activity at 
is also possible 
ccchsumption of the 
w athod- 
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CLAIMS 

1, . A method for continuous 
lubricating oil consumption of an 
engine (2), in which: 
5 - the lubricating oil whose 

be measured is labeled with a determined 
least one radioactive tracer; 

- downstream of the engine (2 
radioactive tracer (s) present in tfle 

10 from the latter is measured; 

- and the lubricating oil 
engine is deduced therefrom; 

this method being one 
measurement of the quantity of 
15 oil tracer (s) present in the gases 
engine comprises: 

- bringing these gases in 
(7) which can physically retain the 
particles; 

20 - with the aid of a detector 

radiation emitted by the radioactive 
by the trap (7)^ measuring this 
the trap; 

- and transmitting the 
25 this detector (10) to a prograiraned 

convert these measurements into th ; 
consumption rate of the engine. 
2» The method as claimed in 

in that the radioactive tracer 

30 lubricating oil is a radioactive 

half-life, in particular bromine 82 o 
3, The method as claimed in clai|n 

in that the technetium 99m is i 
in the - form of an aqueous soJIution 

35 pertechnate NaTc04« 

4» The method as claimed in clajlja 

.in that the technetium 99m is incorpc rated 
in the form of particles which 



det irxuination of the 
If ternal combustion 

:::onsumption is to 
quantity of at 

the quantity of 
gases emerging 

d|>nsumption of the 



charact srized 



in that the 
lubricating 
amerging from the 



ele nent 



Lncorpc rated 
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CQhtact with a trap 
radioactive tracer 

(10) sensitive to 
:racer ( s ) retained 
rad flat ion coming from 

measliirements taken by 
< omputer which can 
lubricating oil 



claJl a 



incb cporated 



1, characterized 
into the 

with a short 
technetium 99m. 

2, characterised 
into the oil 

of sodium 



2, characterized 
into the oil 
have nanometric 
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t| le 



con aris 



ing 



diiriensipns and are isolated from 
carbon • 

5. The method as claimed in claii 
in that the radioactive tracer 

5 lubricating oil is selected from 
germanium- 69, preferably in the form 
tetraalkyl germane containing at 
and/or gentLani4im-.6S . 

6. The method as claimed in clai 
10 in that the radioactive tracer is 

compound comprising this element, 
neutron- activated and/or activated 
before incorporation into this oil. 

7. A device for the continuous 
15 the lubricating oil consun^tion 

combustion engine (2)^ this device 

a means for incorporat 
quantity of at least one radioantivi 
lubricating oil; 
20 - means for measuring 

in the combustion gases emerging 
quantity of the radioactive tracer 
therein; 

- and means for deducing tii 
25 consumption of the engine from this 
this device being one which 
(i) downstream of the engine 
with which the combustion gases 
engine come in contact and which can| 
30 the radioactive tracer particles 
gases; 

(ii.) In proximity to this 
distance therefrom allowing radiaticjn 
radioactive tracer particles retainejl 
35 be measured, a detector (10) 
radiation; 

(iii) functionally linked to 
a programmed computer (11) which 
lubricating oil or additive 



incoi porated 
g^f nnanium- 



II last 



If characterized 
Hi element, or a 
which has been 
a proton .beam 



downstrlE am 



frdi \ 



t rap 



consumpt Ion 



pc^^oos/ooaes? 

atmosphere by 



1, characterized 
into the 
-68 and/or 
of at least one 
ge rmanlumr 6 8 



determination of 
of an internal 
ing: 

a determined 
tracer into the 



of the engine^ 
the latter, the 
which is present 



lubricating oil 
measurement ; 
ci ooprises : 



(2), a trap (7) 
^erging from the 
physically retain 
! >resent in these 



(7) and at a 
emitted by the 
by this trap to 
to this 



s€ nsitive 



he detector (10) , 
an calculate the 
of the engine 
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the. information 



tl xe 



10 



15 



on . the basis of 
detector. 

8, The device as claimed in claiiy 
in that the trap (7) is placed on 
exhaust line of the engine (2) , or 
intended for this purpose. 

9- The device as claimed in eith€ 
and 8, characterized in that the traj > 
particle filter. 

10- The device as claimed in any 

9, characterized in that the detectoi 
for detection- of ionizing xadiation. 
11, The device as claimed in any ^ 

10, which comprises a filter (9) 
combustion gas exhaust line, between! 
the point where these gases are 
atmosphere . 
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recorded by the 



7, characterized 
combustion gas 
on a branch line 



r one of claims 7 
(7) comprises a 

ne of claims 7 to 
(10) is a probe 



ne of claims 7 to 
arranged on the 
the trap (7) and 
^ ischarged to the 
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15. 
CXJOMS 

1. . A method for determination oi 
oil consumption of an internal combustion 
in whichr 

5 - the lubricating oil whose 

be measured is labeled with a determiitlad 
least one radioactive tracer; 

- downstream of the engine (2] 
radioaqtive tracer (s) present, in th 

10 from the latter is measured; 

- and the lubricating oil 
engine is deduced therefrom; 

this method being one charact4|r 
measurement of the quantity of 
15 oil tracer (s) present In the gases 
engine comprises: 

- bringing these gases in 
(7) which can physically retain the 
particles; 

20 - with the aid of a detector 

radiation emitted by the radioactive 
by the trap (7) and placed at a 
allowing the emitted radiation 
continuously measuring this radiatioi i 

25 trap; . | 

- and transmitting the measi 
this detector (10) to a programmed 
convert these measurements into th« 
consumption r^ite of the engine • 

30 2. The method aj& claimed in claiHa 

in that the trap includes at lea 
element formed by at least one filtetfing 
porous structure r fixed in metal cann 
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the lubricating 
engine {2) , 

onsumption is to 
quantity of at 

the quantity of 
gases emerging 

consumption of the 



ized in that the 
lubricating 
(^merging from the 



contact with a trap 
i adioactive tracer 



(10) sensitive to 
racer (s ) retained 
distance therefrom 
t:o be measured, 
coming from the 

rements taken by 
cjomputer which can 
lubricating oil 

1 / characterized 
t one filtration 
medium with a 

ng* 



i 



10 



15 



20 



25 



30 



claim 



ra4 Loactive 



incorpoi ated 



16. 

3. The method as, claimed in 
characterized in that the 
incorporated into the lubricating oil, 
element with a short half-life^ in 
82 or technetium 99m- 

4. The method a& olaimed in claii 
in that the technetium 99m is incorpoi ated 
in the form of an aqueous soliftlon 
pertechnat^ NaTc04- 

5. The method as claimed in claii 
in that the technetium 99ra is 
in the form of particles which 
dimensions and are isolated from tjie 
carbon . 

6- The method as claimed in clal \ 

in that the radioactive tracer 
lubricating oil is selected from 
germanium- 69, preferably in the fom 
tetraalkyl germane containing at 
and/or germanium- 69* 

7. The method as claimed in clai^ 
in that the radioactive tracer is 
compound comprising this element , 
neutron activated and/or activated 
before incorporation into this oil. 

8. A device for the continuousf 
the lubricating oil consumption 
combustion engine (2), this device coi prising: 

a means for incorporating 



or 2, 
tracer 
is a radioactive 
ji^rticular bromine 

3 , charact eri zed 
into the oil 
of sodium 

1 , characterized 
into the oil 
have nanometric 
atmosphere by 



inco porated 
ge rmanium- 



quantity of at least one radioacti-s^^ 
lubricating oil; 

- means for measuring downst 
in the combustion gases emerging frdm 
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1 , characterized 
into the 
-68 and /or 
of at least one 
germanium-68 



I »ast 



1^ characterized 
an element, or a* 
which has bjsen 
^y ^ proton beam 

determination of 
of an internal 



a determined 
tracer into the 



am of the engine , 
the latter, the 
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quantity of the radioactive tracer jwhich is present 
therein; I 

- and means for deducing thi lubricating oil 

j 

consumption of the engine from this mel isurement; 
5 this device being one which coi prises: 

(i> downstream of the engine! (2), a trap (7) 

I 

with which the combustion gases eierging from the 
engine come in contact and which can physically retain 
the radioactive tracer particles present in these 
10 gases; ; 

(ii) in proximity to this tiap (7) and at a 
distance therefrom allowing radiation emitted by the 
radioactive tracer particles retalnea by this trap to 
be measured, a detector (10) se|isitive to this 

15 radiation; 

(iii) functionally linked to dhe detector (10), 
a programmed computer (11) which cpn 
lubricating oil or additive consumpt 
on the basis of the information 

20 detector, 

9. The device as claimed in claidi 8, characterized 

in that the trap (7) includes at leist one filtration 

element formed by at least one f iltei ing medium with a 

porous structure, fixed in metal canning. 
25 10. The device as claimed in 

characterized in that the trap (7) 

combustion gas exhaust line of the ei 

branch line intended for this purpose 

11. The device as claimed in any 

30 10, characterized in that the trap 

particle filter. 



calculate the 
on of the engine 
recorded by the 



claim 8 and 9, 
is placed on the 
gine (2) , or on a 

>ne of claims 8 to 
(7) comprises a 
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c le 



12. The device as claimed in any c4ie 

11, characterized in that the detecto 
for detection of ionizing radiation. 

13. The device as claimed in any 

12, which comprises a filter (9) 
combustion gas exhaust line, between 
the point where these gases are < 
atmosphere . 



of claims 8 to 
(10) is a probe' 



of claims 8 to 
arranged on the 
the trap (7) and 
scharged to the 
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